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Instructions 

1. Modify your computational unit (which here means the instruction 
register and decoder circuit as well) in two ways. 

(a) Make the data bus (i.e. the output of the data bus mux) an output 
port. 

(b) For ALU function code 3’bOOO, make the operation r = x + y and 
for ALU function code 3’b00l make the operation r = x - y. 

2. Copy the verilog file coinp_unit_testcr.v from G.classes\EE431 to the 
computational unit project folder on your own drive. 

3. Modify compauiit_tester.v as instructed below. The Verilog HDL comp_unit_tester.v 
instantiates the computational unit (It is the last statement in the mod¬ 
ule). The instantiation statement (for a particular computational unit) 

is given below: 

comp_uniT;_int_ram c_u_l ( 

.clk(clk), j, 

. data_bus<data_bua), '> 

.zero_flag(zero_flag), 

.jump_instr(jump_inst), 

.jump_not_z_inst(j ump_not_zero_inst), 

.PM_dataCPM.data) 

); 
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Replace this statement with a statement that instantiates your compu¬ 
tational unit. 

Notice that the address for the jump instructions (lower 4 bits of the IR 
register), which would be used by the program sequencer, is not used 
by the test program and is not in the connection list of the instantiation, 
above. 

4. Compile comp.unitJtester.v for a FLEX10K FPGA. It does not ma tter 
which one. You can have the compiler auto select the specific part. 

5. Open the waveform editor and enter the nodes in the port list (others if 
you wish) of module comp.uuit.tester. The module port list and port 
declarations for corop.unit-lester are given below: 

module comp_unit_tester( 

elk, 

data_bus, 
zero.fUg, 
jump_inst, 
jump_not_zero_iust, 
instr_cntr, 
hey); 

input elk; 
input [3:0] kpy; 

output 26ro_flag, juap.inst, jump_not_zero_inet; 
output [4:0j data^bus; 
output [7: OJ iB»tr_epftr; 


The output “instrxntr” is part of the test program. It counts the 
instructions as they are passed to the instruction register. It is incre¬ 
mented with the positive edge of the dock. It is used to specify the 
time of interest iu the questions. 

6. While the waveform edit oris active, set the end time of your simulation 
to 200 microseconds. 
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7. Using the waveform editor specify signal “elk" as a dock with period 
one microsecond that starts low. 

8-. Set inpat “key” to a constant. Use- the value-given in the table-below. 

9. Run the simulation and fill out. the hlank entries in the table. Two 
columns have been filled in- as- an example of what is required. You 
are asked the for the values of the data bus, zero flag and two jump 
instructions ever the- interval that 'msfr_entr” is as specified. Please 
use Hexadecimal notation for the data bus values. 




















7- Using the waveform editor specify signal “elk” as a dock with period 
one microsecond that starts low. 

8. Set input “key" tea constant. Use- the value given in the table-below. 

9. Run the simulation and fill out the blank entries in the table. Two 
columns have-been filled-in as an example of what is requited. You 
are asked the for the values of the data bus. zero flag and two jump 
instructions over the interval that ;t mstr.entr“ is as specified. Please 
use Hexadecimal notation for the data bus values. 
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7. Using tiie waveform editOF specify signal "elk” as a clock with period 
one microsecond that starts low. 

8. Set input “key” to a constant. Use the vakte given in the table below. 

9. Run the simulation and fill out the- Wank entries in the table. Two 
columns have been filled in as an example of what is required. You 
are asked the for the values of the tfata bus. zero flag and two jump 
instructions over the interval thal “instr_cntr” is as specified. Please 
use Hexadecimal notation for the data bus values. 
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7. Using the wavefiurui editor specify .signal "elk” as a clock with period 
one microsecond that starts low. 

8. Set input “key” to a constant. Use the value given in the table below. 

0. Run the simulation and fill out the blank entries in the table. Two 
columns have been filled in as an example of what is required, You 
arc asked the for the values of the data bus, zero flag and two jump 
instructions over the interval that ‘ instr.cntr” is as specified. Please 
use Hexadecimal notation for the data bus values. 
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7. Using the waveform editor specify signal “elk” as a clock with period 
one microsecond that starts low. 

8. Set input “key' 1 to a constant. Use the value given in the table below. 

9. Run the simulation and fill out the blank entries in the table. Two 
columns have been filled in as an example of what is required. You 
are asked the for the values of the data bus. zero flag and two jump 
instructions over the interval that i: instr_nnr,r : ’ is as specified. Please 
use Hexadecimal notation for the data bus values. 


























key (hex) 


instr_cntr (hex) 

Oto 

OR 

UK 


mm 

<i£ 

CO 

CL! 

data_bus (hex) 

n 

B 

i 

6 


o 

EH 

e 

7 

zero Jlag (bin) 

0 

o 

0 

n 

cD 

m 

a 

O 

a 

jumpjnst (bin) 

o 

n 

0 

o 

a 

(9 

o 

CD 

o 

jump__not_zeroJns; (bin) 

O 

CP 

0 

a 

o 

© 

mm 

O 

m 


key (hex) 


instr_cntr (hex) QC 


data_bus (hex) J 


zerojlag (bin)[ O 


jumpjnst (bin) 


jump_not_zeroJnst (bin) J O 


key (hex) 


instrcntr (hex) 


data Jjus (hex) 


zerojlag (bin) 


jumpjnst (bin) CP 


OR 

H 


e>R 

A8 

i?£ 


a 

— 

n 

8 

— 


c 

B 

7 

o 

o 

n 

o 

i 

B 

o 

o 



o 

o 

o 

o 

D 

a 


s 

u 



39 

Uf 

CD 

C) 

IB 

& 

C 

— 

6 


Wm 

O 

B 

B 

o 

CD 


CP 

O 

0 

0 

B 

o 

CP 

o 

o 

o 

o 

o 

CD 

o 

CD 


key (hex) 


instr_ 

cntr (hex) 

0(p 


II 

BH 

89 

^8 

Co 

cj 

data. 

.bus (hex) 

B 


B 

s 

c — 

9 

*h 

7 

zero. 

Jlag (bin) 

o 

O 

0 

B 

m 


a 

O 

o 

jump 

Jnst (bin) 

t> 

IB 

CD 

O 

V 

n 

o 

o 

o 

jump_not_zero 

.inst (bin) 

CD 


1 

O 

o 

o 

o 

CP 

o 











































































































































